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SPOKANE VALLEY-RATHDRUM PRAIRIE AQUIFER, 
WASHINGTON AND IDAHO

By B. W. Drost and H. R. Seitz

ABSTRACT
The Spokane Valley-Rathdrum Prairie aquifer is con?30sed of xmconsol-

year the water table fluctuates on the order of 5 to 10 feet. For most 
of the aquifer the - water table is between 40 and 400 feet below land 
surface. The aquifer is recharged and discharged at an average rate of 
about 1,320 cubic feet per second.

Water is presently (1976) pumped from the aquifer at an ayerap rate 
of about 239 cubic feet per second for domestic, industrial, _ a^ 
agricultural uses, ^fost of this is discharpd to the Spok^e ^ver,

. lost to evapotranspiration, or applied to the land surface little
or no change in quality. However, about 34 pbic fpt P®T. 
becanes waste water generated by domestic and industrial acpvities 
is returned to the aquifer by percolation from cesspools and dram
fields.

The quality of water in the aquifer is generally good. Lep 
one-half of 1 percent of the 3,300 analyses available exceeded the m^- 

...imum contaminant levels specified in the Npional Interun FPioposed Secondary) Drinking Water Regulatmns (U.S. Enyirom^t^ 
"" - Dtection Agency, 1975) for constituents vAiich may ^

alth. Of the 6,300 analyses for constituents considered 
. the esthetic quality of water, about 1.4 percent have yielded values 
lich exceeded the recommended levels.

Alternative water sources for the area supplied by the aquifer are 
- Spokane and Little Spokane Rivers, lakes adjacent to the aquiter, 

oSier aquifers. All of these potential sources are less despable
the Spokane Valley-Rathdrum Prairm puifer became of 

)lies, ^or water quality, and (or) remoteness from the areas o±



INTRODUCTION
Purpose

The U.S. Environmental Protection Agency (EPA) has 
for '’sole source" designation of the Spokane Valley-Rathdrum ^fe? ol Washington andidaho (pi. 1. in ^cket) m 
^1974 Federal "Safe Drinking Water Act" (Public Law J2-523) . If 
aouifer is determined to be the only economical source of ^fe jinking 
water capable of supplying the Spokane Galley-^thdrm Pra^e
then a "sole source" designation can be assigned by EPA. ms vrot^d
give EPA the responsibility of protecting the ^^^i^^ral^iSnSaUv 
^fer from any detrimental effects caused by any Federal financially
assisted projects in the area.

The purpose of this report is to describe theoattems of water use and disposal, quality of water in the
aqSifer.^and alternative water sources for ^e area sf'TJ^^^u^stSdies 
Sr. The report is based on available basic ^ta ^d 
in the area and is intended for use as a decisionmaking aid m the 
disposition of the "sole source" petition.

Previous Investigations
The earliest studies of the Spokane Valley-Rathdrum Prairif ^uim 

were by Fosdick (1931) and Newcomb (1933), both of 
basic geologic, physiographic, and hydrologic, fentires and its^recharge area. Newcomb concluded that a buried ridge of 
near Spokane causes the ground-water flow to divide, one part 
northward into the Hillyard Trough, another part moving westward into 
the basalt, and a third part moving through the ^^iocene Latah Fo^tio 
iirto mderlying basalt. Both authors suggested mt ^e water through the Hillyard Trough (the area between F^^emile and Orchard 
Prairies, Wash.; pi. 2), emerges the south s^ of^e
Uttle Spokane River valley. Newcomb indicated that the Spo^e ^ver 
S a losSg stream between Post Falls, Idaho, and Trent, ^sh.,^d a 

gaining stream from Trent to Spokane. The ^ major Lurce of recharge to the aquifer; Newcomb
liaL as the source, while Fosdick suggested that precipitation directly 
over the aquifer and in adjacent highlands is the source.

Piper and Huff (1943), Huff (1943), and Piper and La ^ocque (1^4), 
^'^tudieT the aquifer in more detail. Piper and Huff 
levels in a series of wells and made estimates of the hydraulic gradient

JSd tte diLhSg^r- the aquifer
to springs and rivers was 900 ft^/s.
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data-base description and discussion
Aquifer

Geology
The Spokane Valley-Rathd^ -T^dSosi?f ^whiS 

nantly of Quatemary cover an area of about 350Oreille Lake, Idaho, to Long Lake, Wash., q£ sand and gravel,
square miles Cpl- !)• deposits sorted, having scattered

to coarse, and are poorly exclussively of
Si «s «as a - rraS^^^'^iir-epM

the sand and gravel. In north, where the aquifer is
?S?ref;?SoSSStlfirstratified sand but includes some gravel an 

silt and a few boulders. .
In most areas, tte Pig^bly ^Ifor

fine-grained Latah Formation of Miocene S surfaces, but in other
has abrupt lateral contacts wit ^^g^ble, imconsolidated materials
areas, it grades laterally pto P . ^ ,^g aquifer materials. In

nnt readily distinguishable &om tne aquj. somewhat
laterally pto less pe^egle.^con^-^^^

are not readily distinguishabl ^ somew.

valleys below Newman and Liberty w^imdaries were drawn across
unconsolidated materials. Rather arbitra^ because of insufficient 

»nd Peone Prairte, Wash..
of unconsolidated materials

^ch are not considered part of the aquifer.^ ^These^^^^

^ISfac^ Sta. Placement of ^^^f^JlcoSlsoliSted material's
Hayden Lakes, Idaho, excludes | aquifer. These materials are
vghich are not considered part ot ^e 4 bedrock, and they
Slieved to be relatively th^ aLve 2,200 ft) which do^not
have high water-toble altitudes ^e Boundaries were not drawn
JH.A. aUa <isroT*aii Flow oattem in th^ q^ xdaho K^cause of insufficient

arDirrai y. x*.. ------ fakis”'Wash., ' to iii^clude all the
valleys below Newman and Liberty L^es^_
unconsolidated materi
Saltese Flats and 
siibsurf ace data. P]
Hayden Lakes, Idaho, 
which are not cons: 
believed to be relat:
have high water-table nnnifer Boundaries wcx<= *“1-.—
£oS"^"pirit'S;/H^dS valleys in Idaho because of insufficxent
siiisurface data.

The thickness of the aquifer isIxisr^ere two seismc a total thickness of

bi 40rfeerirunc?f
PatirTt;d Sss^? ^"aquifer is approxi^tely 280 feet.

In the Hillyard Trough, a test sei'^c
consolidated material (Rieber ^d ^^O feet of these
I^SSrrthrsaS^atrparof^liir^uifev. about ISO feet as
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unsaturated materials above the aquifer, and the rest as Latah Formation 

underlying the aquifer.

less below the water table because sufficient supplies of water are 
generally found within this part of the aquifer.

Hydraulic Characteristics
The transmissivity of the aquifer (the rate at which ^ter is

of the aquifer and are based on calculated flow rates and observ^ 
vrater-table gradients. Transmissivities calculat^ from testsS SdSidual wells range from less ^an ?*13.^tllion ftVd m tte 
western end of the aquifer to more than 13 million ft /d near the 
Washington-Idaho State line.

The specific yield of the aquifer-the ratio of (1) 
water vdiich the aquifer, after being saturated, will ^^eld by gra^ to 
(2) the volume of the aquifer--cannot be accurately cal^ated with 
Available data. Most unconfined aquifers have ralues 
ranging from 0.1 to 0.3, and the Spokane Galley-^thdrm ^irie 
^fer, at least in its tpper 50 feet of saturated section, is probably 

nearer to the 0.3 value.
Calculated values of ground-water velocities are ^gh. Assi^^ a

saturated thickness of 280 feet, a ttransmissivity of 3-4 x 10 fW^, 
a water-table gradient of 7 ft/mile, and a ^ro^ty ^.25 for tte 
aquifer at the State line, the calculated velocity is about 64 ft/day^ 

pS an earlier study (U.S. Aimy Corps of Engineers,
|of estimated aquifer characteristics led to a cal^at^ of
t90.5 ft/day. For the Hillyard Trough, ^suming a saturated ttictoess ot
m feet, a transmissivity of 0.4 xof 30 ft/mile and a porosity of 0.30, the calculated average velocity^ 
^47 ft/day. In the Corps of Engineers study, the velocity was calculate

be 41.1 ft/day.

fr’m

Rates of ground-water flow of 
Elated at the State line and in

about 960 and 350 ftVs were calcu- 
.tea at tne state tuie «« a. the Hillyard Trough, respectively,

TS^StS^2Ls=Slao''SS slo”??vf^l=sSy ^^g(U
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with the ground-water budget ^to^nd'^disSarge S^^the
and discharge. (See hudaet fnl 4) a flow of 930 to 1,010iSSatS' nrt State LrSS ^ft

^"the^^lscJiS^^ at the .tthetn

Old of the Hillyard Trough.

Water Levels
«. *e,vio iTt the aauifer slopes from Hoodoo Valley and ^e 

The water table xn toe ^ v it is at a maximum
Pend Oreille, Idaho, to Nine Mile ^nd declines to aboutaltitude of about 2,180 feet m Ihe northeiBOSt
1,540 feet near Nine l^le Falls. the major part, from
part of the aquifer slopes ^ut of tte HillyardT^rth of Round Mountain, Idaho, to the southern ea ft/mile.
Trough in Washington Hill^d’lrough where the water
Siri?S« ^ rit/^S! V.ean aam.1 altitude of the
water table is shown on plate 2.

lihleTtSS^S^^^SItiS; a?;Sl -
#Lct an estijnated average ^Tirmal condition. wat«

p»i

cuiv* J.W—-

f iSi- ai-;e« average ^i,5"irvrriSts
fe?u^roT^r^^^ero~ i£a

rqwrted by owners ai^ well drillers, ttorine devices installed in
Survey personnel, and toose recorded ^ oeriod of time, from the

■^•'selected wells. The data jeP^^^ent a l^g P ^ shown in the
.earliest measurments^ ^??L^^^1-11') water-level fluctuations are 
th/drocraphs of 11 wells (figs. 1 liJ» _ Cpnerallv. the
[Usually less than 15 feet during a nearest to the Spokane^^est annual fluctuations occy m ^
"iver, in response to changing stages of the river.

The water table is deepest in

Sir^rS «"So;t “rfn tTHillyari Trough.
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1931 1932 1933 1934 1935 1936 1937 1938 1939

1940 1941 1942 1943 1944 1945 1946 1947 1948

/

1949 1950 1951 1952 1953 1954 1955 1956 1957 1958
Well number: 25/44—23D1;
Depth: 97 ft.;
Water use: Irrigation.

FIGURE 3.—Water-level fluctuations in well 25/44-23D1, 1931-77.




